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INTRODUCTION

Mineral deposits are volumes that contain one or more sub-
stances that can be extracted commercially. Such volumes may
be filled with gases, liquids, or solids or with their mixtures.
They can exist on bodies other than the earth, although to date
economically extractable materials have been confined to the
near-surface environments of the earth, and it is unlikely that
other parts of the solar system will become attractive as sources
of raw materials until colonies are established on the moon or
on Mars.

The commercial extractability of elements and compounds
depends on the size, shape, location, and constitution of the
volume from which they are to be extracted. Most mineral
deposits are distinguished by abnormally high concentrations
of one or more elements or compounds in a portion of the
earth's crust that is amenable to mining. The brines in depres-
sions in the Red Sea are an exception; they form a transition
to minable brines in other parts of the world an4 thence to the
oceans as a whole, which now serve as a single, laqp mineral
deposit for several elements. The atmosphere is a similar, large,

homogeneous reservoir, which serves as a commercial source
of nitrogen, oxygen, and argon.

Mineral deposits are products of physical, chemical, and
biological processes that together have determined the distri-
bution of the elements and their compounds in the atmosphere,
biosphere, hydrosphere, and lithosphere. Among these geo-
chemical reservoirs the lithosphere is by far the most hetero-
geneous. Its heterogeneity is due in part to the operation of
the many processes that separate and segregate elements and
compounds today and to the operation of these and other proc-
esses during much of the earth's history. The search for mineral
deposits within the earth's crust should therefore be based on
our understanding both of the present-day workings of the earth
and of those processes that controlled the distribution of the
elements in the distant past, when heat flow was considerably
greater than at present, when tectonic processes were possibly
different, and when living organisms were either absent or
differed greatly from those of the present, This chapter deals
largely with the processes that tend to homogenize and diver-
sify the composition of the earth's crust. We shall atternpt to
give a rather generalized view of the formation of mineral de-
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